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Tl - Reduced construction set computer processor for portable Information terminal, has memory that 

stores condition of processor core upon generation of exception process demand during interruption 
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AB - JP2001 147821 NOVELP^ - A memory stores the condition of a processor core (11) upon generation 
of an exception process demand during an interruption to make the processor core select and execute 
a command which should be reset and executed after execution completion of an exception process. 
The processor core executes various processes and commands. 

- USE - For portable information terminal. 

- ADVANTAGE - Improves flexibility of processor since judges stop clock command can be reset to 
desired mode after completion of exception process. 

- DESCRIPTION OF DRAWING(S) - The figure shows the block diagram of a RISC processor. 

- Processor core 11 

- (Dwg.1/9) 
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Tl - PROCESSOR 

AB - PROBLEM TO BE SOLVED: To improve the flexibility of a processor by restoring a desired mode 
after the end of an exceptional processing routine by deciding whether or not a clock stopping 
instruction is executed when exceptional processing Is generated. 

- SOLUTION: At the time of executing a clock stop instruction, a clock stop controlling part 12 sets 1 in 

p/p >|3 and stops the supply of a clock CLK to a processor core 11. When an exception detection 
processing part 16 detects the generation of exceptional processing, a clock stop controlling part 12 
copies the 1 of the F/F 13 to an F/F 14. and sets 0 in the F/F 13. and supplies the clock CLK to the 
processor core 11. The processor core 11 checks the value of the F/F 14, and when the value is 1, 
the processor core 1 1 decides that the clock stop state Is obtained when the exceptional processing Is 
generated, and executes the clock stop Instruction for restoring the clock stop state after the 
exceptional processing Is ended. 
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[Claim(s)] 

* [Claim 1] It has the clock stop instruction which stops supply of the clock to the processor core whicli 

executes various processings and an instruction. In the processor in which the aforementioned processor 
core has the function to execute the aforementioned clock stop instruction and to set the aforementioned 
processor core as a standby state When an exception-handling demand occurs in interruption, it has tlie 
store circuit which memorizes the state of the aforementioned processor core at the time of generating 
of the exception-handling demand concerned, the aforementioned processor core The processor 
characterized by choosing and executing the instruction which should be returned and executed after the 
end of execution of the aforementioned exception handling according to the value in the aforementioned 
store circuit. 

[Claim 2] the state of the processor core aforementioned [ the aforementioned store circuit / at the time 
of generating of the aforementioned exception handling ] was in the standby state of clock supply 
interruption - or the processor according to claim 1 characterized by holding the value forjudging 
whether they were usual processing states other than this 

[Claim 3] It is the processor according to claim 2 characterized by choosing the aforementioned clock 
stop instruction as an instmction which the aforementioned processor core returns after the end of the 
aforementioned exception handling when the case where the state of the processor core with the value 
aforementioned [ at the time of generating of the aforementioned exception-handling demand ] stored in 
the aforementioned store circuit is in the standby state of clock supply interruption is shown, and is 
executed. 

[Claim 4] It is the processor according to claim 2 which carries out [ that the aforementioned processor 
core chooses the instruction ordered at the next address of the aforementioned clock stop instmction as 
an instruction returned and executed after the end of the aforementioned exception handling when the 
case where the state of the processor core with the value aforementioned / at the time of generating of 
the aforementioned exception-handling demand / stored in the aforementioned store circuit is in the 
standby state of clock supply interruption is shown, and ] as the feature. 

[Claim 5] It is the processor according to claim 2 carry out that the aforementioned processor core 
chooses the instmction of the next address of the instmction which was executing at the time of 
generating of the aforementioned exception-handling demand as an instmction which returns and 
executes after the end of the aforementioned exception handling as the feature when the case where the 
states of the processor core with the value aforementioned [ at the time of generating of the 
aforementioned exception-handling demand ] stored in the aforementioned store circuit are usual 
processing states other than the standby state of clock supply intermption is shown. 
[Claim 6] By the time the aforementioned store circuit is a flip-flop holding the value which showed 
whether it was the supply intermption of the aforementioned clock to the aforementioned processor core 
and the aforementioned exception handling is completed The aforementioned processor core checks the 
value held in the aforementioned flip-flop, the state of the aforementioned processor core at the time of 
generating of the aforementioned exception-handling demand was in the standby state where the 
aforementioned clock supply is stopped - or the inside of a claim 2 to the claim 5 characterized by 
judging whether it was the other usual processing state - a processor given in any 1 term 
[Claim 7] The aforementioned processor core is a processor according to claim 1 characterized by 
changing arbitrarily the instmction returned and executed after the end of the aforementioned exception 
handling. 

[Claim 8] It is the processor have the fimction of having the following, having the clock stop instruction 
which stops supply of the clock to the processor core which is characterized by for the aforementioned 
processor core to set up the instmction retumed and executed after the end of the aforementioned 
exception handling based on the value in the store circuit of the above 2nd, and which executes various 
processings and an instmction, and the aforementioned processor core performing the aforementioned 
clock stop instmction, and setting up the aforementioned processor core to a standby state. The logical 
circuit which performs supply and a halt of the clock to the aforementioned processor core. The 1st 
store circuit holding the set point for controlling supply of the aforementioned clock from the 
aforementioned logical circuit to the aforementioned processor core. The 2nd store circuit which stores 
the set point in the store circuit of the above 1st. The judgment control section which makes a 



predetermined value reset the 1st store circuit of the above, makes supply of the aforementioned clock 
from the aforementioned logical circuit to the aforementioned processor core control, arid makes the 
aforementioned processor core perform exception handling after setting up the set point in the store 
circuit of the above 1st at the time of generating of the aforementioned exception-handling demand in 
the store circuit of the above 2nd, when generating of an exception-handling demand is detected. 
[Claim 9] The aforementioned judgment control section consists of an exception-handling detecting 
element and a clock halt control section, the aforementioned exception-handling detecting element 
Generating of the aforementioned exception handling is detected and a detection result is outputted to 
the aforementioned clock halt control section and the aforementioned processor core, the 
aforementioned clock halt control section After setting up the set point in the store circuit of the above 
1st in the 2nd store circuit based on the detection result from the aforementioned exception-handling 
detecting element, the 1st store circuit of the above is set as a predetermined value, the aforementioned 
processor core The aforementioned exception handling is performed based on the detection result from 
the aforementioned exception-handling detecting element. The processor according to claim 8 
characterized by choosing and executing the instruction which should be made to control setting 
operation to the 1st store circuit of the above by the aforementioned clock halt control section, and 
should be executed after the aforementioned exception-handling end based on the set point in the store 
circuit of the above 2nd after the aforementioned exception-handling end. 

[Claim 10] The 1st store circuit of the above and the 2nd store circuit are a processor according to claim 
8 or 9 characterized by being a flip-flop. 

[Claim 11] The aforementioned logical circuit is a processor given in any 1 term among a claim 8 to the 

claims 10 characterized by being the OR gate which inputs the aforementioned clock as one input and 

inputs the set point from the 1st store circuit of the above as an input of another side. 

[Claim 12] The aforementioned logical circuit is a processor given in any 1 term among a claim 8 to the 

claims 10 characterized by being the AND gate which inputs the aforementioned clock as one input and 

inputs the set point from the 1st store circuit of the above as an input of another side. 

[Detailed Description of the Invention] 

[0001] [The technical field to which invention belongs] this invention relates to a processor 
(microprocessor) with clock halt mode, and relates to the what processor can cut down power 
consumption, such as a RISC processor, especially. 

[0002] [Description of the Prior Art] Conventionally, low-power-ization progresses and the processor, 
especially the RISC processor have been used also for the Personal Digital Assistant. Such a low-power 
processor shifted to clock halt modes, such as SLEEP mode or a standby mode, and is equipped with 
the instruction for suspending an internal clock. 

[0003] Drawing 7 is the block diagram having shown the composition with clock halt mode of the 
conventional processor. 

[0004] hi the conventional processor of composition of being shown in drawing 7 , the processor core 1 
executes clock stop instruction, and gives clock halt directions to the clock halt control section 2. The 
clock halt confrol section 2 which received this sets a value "1" to a flip-flop (F/F) 3. Thereby, the 
output of OR circuit 4 is fixed to a value "1", and Clock CLK is no longer supplied to the processor core 
1. Thereby, the processor core 1 shifts to clock halt mode, and reduces power consumption. 
[0005] Next, the case where an exception-handling demand occurs during execution of the clock stop 
instruction Z with the processor core 1 is explained. 

[0006] Drawing 8 is a flow chart which shows operation at the time of exception-handling generating of 
the conventional processor core shown in drawing 7 . 

[0007] First, if an exception-handling demand is outputted by interruption from the exterior and the 
exception-handling detecting element 5 detects an exception-handling demand (S801), the exception- 
handling detecting element 5 will give clock halt mode release directions to the clock hah control 
section 2. The clock halt control section 2 which received this resets a flip-flop 3, namely, makes a 
value "0" hold. Thereby, Clock CLK is supplied to the processor core 1 through OR circuit 4. And the 
address of the next instruction of the clock stop instruction Z which the processor core 1 was executing 
at the time of exception-handling generating is set as a program counter (it is hereafter called PC for 
short) as a return address by which the processor core 1 or other control circuits (not shown) retum after 



the end of execution of an exception-handling routine (S802). 

[0008] And since it let OR circuit 4 pass and supply to the processor core 1 of Clock CLK was resunned 
as described above, the processor core 1 shifts to a mode of operation, and performs an exception- 
handling routine (S803). . . 
[0009] The processor core 1 returns, after execution of an exception-handhng routme is completed, and 
it returns so that the instruction next to the clock stop instruction Z set as PC by processing of Step S 802 
may be executed. 

[0010] Drawing 9 is explanatory drawing having shown the instruction train which the conventional 
processor core performs at the time of exception-handhng generating shown with the flow chart of 
drawing 8 . (a) of drawing 9 and (b) are explanatory drawings having shown the instruction C which 
retums after the end of an exception-handling routine and is executed with the processor core 1 from the 
time of generating of exception handling in time series. 

[001 1] As shown in (a) of drawing 9 , and (b), when an exception-handling demand generates the clock 
stop instruction Z during execution, it retums after the end of an exception-handling routine, and the 
instruction to which the processor core 1 starts execution turns into histruction C. 
[0012] [Problem(s) to be Solved by the Invention] However, in the actual processing with the 
conventional clock halt mode of a processor, it usually stands by in clock halt mode, and by event 
generating of exception handling by interruption, an exception-handhng routine is performed and it 
retums to clock halt mode in many cases again after that. 

[0013] In this case, with the composition of the conventional processor, the processor core 1 must be 
made to execute clock stop instraction Z which shifts to clock halt mode again after the end of the 

exception-handling routine generated by interruption. 

[0014] The instraction executed with many composition of the conventional processor when it retums 
from an exception-handling routine is because it becomes the instraction ((a) of drawing 9 the 
instraction C) of the instraction which was being executed at the time of generating of an exception- 
handling demand of the following address. 

[001 5] In order to solve this, only when interraption occurs during execution of the clock stop 
instraction Z, the composition compulsorily set as a return address from an exception-handling routine 
to the instruction Z under execution at the time of exception-handling generating, i.e., clock stop 
instraction, is also considered. 

[0016] However, for there to be two or more interraption actually, to perform not instraction clock halt 
mode but otiier instractions depending on the kind of interraption as an instraction which is in the state 
in clock halt mode and is executed by returning by generating of interraption after performing an 
exception-handling routine, for example like timer interraption at the time of generating of interraption, 
and to continue processing may be demanded. 

[0017] As mentioned above, with the conventional composition, although there were two or more 
modes, since it was able to return only to the one fixed mode, there was a technical problem that it 
could not necessarily retum to the suitable mode which actually **(ed) in the mode which in the case of 
a processor with the conventional clock halt mode is retumed and performed in clock halt mode after 
ending the exception-handhng routine generated by interraption waiting. 

[0018] Made in order that this invention might solve the technical problem which the conventional 
processor which was described above has, the purpose is offering the processor which can cut down 
power consumption possible [ returning to the optimal mode needed ] based on the information on 
whether the processor core having executed clock stop instraction by interraption etc. at the time of 
generating of an "exception-handling demand. 

[0019] [Means for Solving the Problem] In order to attain the above-mentioned pvupose, the processor 
concerning this invention It has the clock stop instraction which stops supply of the clock to the 
processor core which executes various processings and an instraction. It is the processor in which the 
aforementioned processor core has the fiinction to execute the aforementioned clock stop instraction 
and to set the aforementioned processor core as a standby state. When an exception-handling demand 
occurs in interraption especially, it has the store circuit which memorizes the state of the 
aforementioned processor core at the time of generating of the exception-handling demand concerned, 
the aforementioned processor core It is characterized by choosing and executing the instraction which 



should be returned and executed after the end of execution of the aforementioned exception handling 
according to the value in the aforementioned store circuit. 

[0020] moreover, in the processor of this invention, the state of the processor core with the 
aforementioned store circuit aforementioned [ at the time of generating of the aforementioned exception 
handhng ] was in the standby state of clock supply interruption - or it is characterized by holding the 
value forjudging whether they were usual processing states other than this 

[0021] Moreover, in the processor of this invention, when the case where the state of the processor core 
with the value aforementioned [ at the time of generating of the aforementioned exception-handling 
demand ] stored in the aforementioned store circuit is in the standby state of clock supply interruption is 
shown, the aforementioned processor core is characterized by choosing the aforementioned clock stop 
instruction as an instruction returned and executed after the end of the aforementioned exception 
handling. 

[0022] Moreover, when the case where the state of the processor core with the value aforementioned [ 
at the time of generating of the aforementioned exception-handling demand ] stored in the 
aforementioned store circuit is in the standby state of clock supply interruption in the processor of this 
mvention is shown, the aforementioned processor core carries put choosing the instruction ordered at 
the next address of the aforementioned clock stop instruction as an instruction returned and executed 
after the end of the aforementioned exception handling as the feature. 

[0023] Moreover, when the case where the states of the processor core with the value aforementioned [ 
at the time of generating of the aforementioned exception-handling demand ] stored in the 
aforementioned store circuit are usual processing states other than the standby state of clock supply 
interruption in the processor of this invention is shown, the aforementioned processor core carries out 
choosing the instruction of the next address of the instruction which was executing at the time of 
generating of the aforementioned exception-handling demand as an instruction which returns and 
executes after the end of the aforementioned exception handling as the feature. 

[0024] Li the processor of this invention, moreover, the aforementioned store circuit By the time it is a 
flip-flop holding the value which showed whether it was the supply interruption of the aforementioned 
clock to the aforementioned processor core and the aforementioned exception handling is completed, 
the aforementioned processor core it was in the standby state where check the value held in the 
aforementioned flip-flop, and the aforementioned clock supply is stopped for the state of the 
aforementioned processor core at the time of generating of the aforementioned exception-handling 
demand - or it is characterized by judging whether it was the other usual processing state 
[0025] Moreover, in the processor of this invention, the aforementioned processor core is characterized 
by changing arbitrarily the instruction returned and executed after the end of the aforementioned 
exception handling. 

[0026] The processor of this invention is equipped with the clock stop instruction which stops supply of 
the clock to the processor core which executes various processings and an instruction. The logical 
circuit which is the processor in which the aforementioned processor core has the fiinction to execute 
the aforementioned clock stop instruction and to set the aforementioned processor core as a standby 
state, and performs supply and a halt of the clock to the aforementioned processor core especially. The 
1st store circuit holding the set point for controlling supply of the aforementioned clock from the ' 
aforementioned logical circuit to the aforementioned processor core, When the 2nd store circuit which 
stores the set point in the store circuit of the above 1st, and generating of an exception-handling demand 
are detected. The set point in the store circuit of the above 1st at the time of generating of the 
aforementioned exception-handling demand After setting up in the store circuit of the above 2nd make 
a predetermined value reset the 1st store circuit of the above, supply of the aforementioned clock from 
the aforementioned logical circuit to the aforementioned processor core is made to control, and it has 
the judgment control section which makes the aforementioned processor core perform exception 
handhng. And a processor core is characterized by setting up the instruction returned and executed after 
the end of the aforementioned exception handling based on the value in the store circuit of the above 
2nd. 

[0027] Moreover, at the processor of this invention, the aforementioned judgment control section 
consists of an exception-handling detecting element and a clock halt control section. The 



aforementioned exception-handling detecting element detects generating of the aforementioned 
exception handling, and outputs a detection result to the aforementioned clock halt control section and 
the aforementioned processor core, and the aforementioned clock haU control section sets the 1st store 
circuit of the above as a predetermined value, after setting up the set point in the store circuit of the 
above 1st in the 2nd store circuit based on the detection result from the aforementioned exception- 
handling detecting element. And the aforementioned processor core carries out choosing the instruction 
which should perform the aforementioned exception handling based on the detection result from the 
aforementioned exception-handling detecting element, and should be made to control setting operation 
to the 1st store circuit of the above by the aforementioned clock halt control section based on the set 
point in the store circuit of the above 2nd after the aforementioned exception-handling end, and should 
be executed after the aforementioned exception-handling end, and performing as the feature. 
[0028] Moreover, in the processor of this invention, the 1st store circuit of the above and the 2nd store 
circuit are characterized by being a flip-flop. 

[0029] Moreover, in the processor of this invention, it is characterized by being the OR gate into which 
the aforementioned logical circuit inputs the aforementioned clock into as one input, and inputs the set 
point from the 1st store circuit of the above as an input of another side. 

[0030] Moreover, in the processor of this invention, it is characterized by being the AND gate into 

which the aforementioned logical circuit inputs the aforementioned clock into as one input, and inputs 

the set point from the 1st store circuit of the above as an input of another side. 

[0031] [Embodiments of the Invention] Hereafter, one gestalt of operation of this invention is 

explained. 

[0032] Gestalt 1. drawing 1 of operation is the block diagram having shown the composition of the 
processor concerning the gestalt 1 of operation of this invention. 

[0033] The processor of the gestalt 1 of implementation of the composition shown in drawing 1 Various 
processings The same value as the content of maintenance of the flip-flop (F/F) 13 holding the clock 
halt control section 12 which controls supply/halt of the clock CLK to the processor core 1 1 and the 
processor core 11 to perform, and supply/stop signal of Clock CLK (value), and a flip-flop 13 It 
responds to an output from the flip-flop (F/F) 14 for making it hold, and the flip-flop 13 set up 
according to control of the clock halt control section 12. It has OR circuit 15 which performs supply 
interruption to the processor core 1 of Clock CLK, and the exception-handling detecting element 16 
which detects generating of the exception-handling demand by interruption. 

[0034] In addition, flip-flops 13 and 14, the clock halt control section 12, and the exception-handling 
detecting element 13 shall be driven not with the clock CLK in which the gate is carried out by OR 
circuit 1 5 but with other clocks (not shown). 

[0035] Next, operation of the processor concerning the gestalt 1 of implementation of this invention is 
explained. 

[0036] Drawing 2 is explanatory drawing in which the processor core 1 1 in the processor of the gestalt 1 
of operation shown in drawing 1 showed the instruction train performed at the time of exception- 
handling generating, drawing 3 is explanatory drawing having shown the example of procedure of the 
processor core 11, and drawing 4 is the flow chart which showed operation at the time of exception- 
handling generating of the processor core 1 1 . 

[0037] In addition, while the processor core 1 1 is performing usual processing of those other than clock 
stop instruction, flip-flops 13 and 14 shall be reset and shall hold the value "0." 
[0038] First, the processor core 1 1 performs processing of the instructions A and B in an instruction 
train as shown in (a) of drawing 2 , and presupposes that the exception-handling demand (interruption) 
occurred during processing of Instruction B. Processing of this instruction B is the usual processing, and 
suppose that it is not it standby processing by the clock stop instruction Z which shows clock halt mode. 
[0039] That is, after notifying this to the clock halt control section 12 if the exception-handling 
detecting element 16 detects generating of an exception-handling demand while the processor core 11 
executes Instruction A and is next processing Instruction B at the beginning, it notifies to the processor 
core 1 1 . 

[0040] If generating of an exception-handling demand is known, after it copies the content of 
maintenance of a flip-flop 13 "0" to a flip-flop 14, the clock halt control section 12 will reset a flip-flop 



13 and will set the content of maintenance as a value "0" succeedingly 

[0041] And the address of the next instruction C of the instruction B which the processor core 1 1 v^a, 
executing at the time of exception-handling generating is set as a program cZfer(^S^^^J^ll called 
PC for short) as a return address by which the processor core 1 1 or oler control ci cu s (not Tl^^^^^^ 
return after the end of an exception-handling routine (S402) ^ 
[0042] And in Step S403 in the flow chart of drawing 4 , the processor core 1 1 checks the content of 
maintenance of a flip-flop 14, when it judges with it not being a value "1" (namely value "C?') 
progresses to the following step S405, and performs an exception-handling routine, ^ addition the 
p~ core 1 1 will reset a flip-flop 14, if the content of maintenance ola flip-flop 14 is ch^^^^^ at 

[0043] hi Step S405, after execution of an exception-handling routine is completed, the processor core 
11 returns from an exception-handling routine, and as shown in (a) of drawing 2 , a^d (afof d awino I 
It performs processing of the instruction C which is the address set to PC at sfep S402 i e theTexf ' 

rOoS n5 t r*"''"" ^ "^'J "^""^ ^'^^'^^^^^ ^'-^ of generatin^of exc;p^on ha^d^^^^ 
[0044] Next, when an exception-handling demand occurs, the case where clock stop instructiorz 

m0451 ATr" WM ' ''^ P^"^'"^^ ^^"'^^ "^^^^ i« "--g executed is eXed 
Z lt T ^ '^'^^'"^ ^ of drawing 2 , the processor core 1 1 executes fostmction A 
mid next, executes clock stop instruction Z at the begimiing. Thereby, the clock halt control sectionl2 
makes a value "1" set up and hold to a flip-flop 13, and the processor core 1 1 fixes the oZut of OR 
circuit 15 to a value "1" in order to give directions of a clock halt to the clock halt coiLo"tc^^^^^^^^ 
Thereby, supply to the processor core 1 1 of Clock CLK is stopped 

[0046] hi this state the exception-handling detecting element 16 detects generating of an exception 
handling demand (8401), and notifies generating of an exception-handling demanlto Te dock haU 
con ro section 2. Thereby, after the clock hah control section 12 copies L value wh^^t 
content of maintenance of a flip-flop 13 to a flip-flop 14, it resets a flip-flop 13 and malTa vl^ 'o" 

[0047] And the address of the next instruction C of the clock stop instruction Z which the processor 
core 1 1 was executing at the time of exception-handling genemting is set to PC as a reh^Xess by 

£in?^ following processor core 1 1 checks the content of maintenance of a flip-flop 14 at Steo 
S403, ^d when the content of maintenance is a value "1 it progresses to Step 84^4 At St^ 8^04 1 is 
subh-acted from the set point of PC in which the return address which is a retu^ place from^ 
^onTT^^^^'^^'u''''''^ *e flow of processing progresses to Step S405. 

flon li^ c^eckeH' TH r''''T "TJ' ^ ^^P'^^P if the content of maintenance of a flip- 

tlop 14 IS checked. That is, a value "0" is made to set up and hold 

[0050] Since it will let OR circuit 15 pass and supply of the clock CLK to the processor core 1 1 will 
resumed if a value "0" is set to a flip-flop 13 as described above, the processor'^or" ^^^^^^ 
exception-handling routine (S405). periorms an 

[0051] As the processor core 1 1 returns after the end of the exception-handling routine in Step S405 

address of PC, directions of a clock halt are given to the clock halt control section 12 after the end of the 
exc^tion-handhng rou^^^ in Step S405. By this, since the clock halt control section 12 sets a fltflop 
13 as a value "1", the output of OR circuit 15 will be fixed to a value "1", supply of the clS CLK to 
' 0052mT T ' ' "' -''T^ ^°^e 1 1 will go intoTst^dby s^^ ^ '° 
coreul^f ^^^^'^ ^ exception-handling demand occurs and clock stop instruction Z whose processor 
core 1 IS standby processing in clock halt mode is being executed, the case where he wants to execute 
the instruction C of the next address of the clock stop instruction Z after the return of ^Txc^tSi ' 
handling routine is explained. Although this is the same as operation of the conventional proSssor 
shown m drawing 7 , drawing 8 , and drawing 9 . also in the processor of the gestalt 1 of o^on 
shown in drawing 1 , it is possible to perform same operation operation 
[0053] Namely, the exception-handling detecting element 16 in the processor shown in drawing 1 
detects generating of an exception-handling demand, and returns after the end of an exception-handling 



routine. To consider the instruction which the processor core 1 1 executes as the instruction C of the next 
address of the clock stop instruction Z the exception-handhng detecting element 16 According to the 
kind of detected exception-handling demand, the clock halt control section 12 is not made to copy the 
value of a flip-flop 13 to a flip-flop 14, but the clock halt control section 12 is controlled to set a value 
"0" to a flip-flop 14. Thereby, since the value of a flip-flop 14 is "0" by judgment at Step S403 in the 
flow chart of drawing 4 , the instruction which Step S404 is not performed, but returns after the end of 
the exception-handling routine in Step S405, and the processor core 1 1 executes turns into Instruction 
C, as shown in (c) of drawing 2 , and (c) of drawing 3 . 

[0054] In addition, in the above-mentioned example which performs processing of (c) and drawing 3 of 
drawing 2 of (c), according to the kind of exception-handling demand supplied to the exception- 
handhng detecting element 16 from the exterior, the exception-handling detecting element 16 sends 
directions to the clock halt control section 12, and although the clock hah control section 12 explained 
the case where it controlled to set a predetermined value "0" as a flip-flop 14, this invention is not 
limited to this. 

[0055] For example, two or more kinds of clock stop instruction is prepared, desired clock stop ' 
instruction is inserted into the instruction train which the processor core 1 1 performs, and the processor 
core 1 1 controls to set a value "0" as a flip-flop 14 compulsorily according to the kind of clock stop 
instruction. Thereby, during execution of the clock stop instruction Z, an exception-handling demand 
can occur and it can retum after the end of an exception-handling routine after that, and the instruction 
which the processor core 1 1 executes can also be set up so that it may become the instruction C shown 
in (c) of drawing 2 , and (c) of drawing 3 . 

[0056] As explained above, according to the processor of the gestalt 1 of operation, the content of 
maintenance of the flip-flop 13 holding the value which controls a halt/supply of the clock CLK to the 
processor core 1 1 The flip-flop 14 copied and held when an exception-handling demand occurs is 
formed, and the processor core 1 1 At the time of the end of the exception-handling routine performed 
by generating of an exception-handling demand, the content of maintenance of a flip-flop 14 is checked, 
and it judges whether the state of the processor core 1 1 at the time of generating of an exception- 
handling demand is a clock idle state. When it is a clock idle state as a result of a judgment, it retums to 
a clock idle state again after the end of an exception-handhng routine, and on the other hand, when the 
state of the processor core 1 1 at the time of generating of an exception-handling demand is not a clock 
idle state, it can retum to the normal state which executes the next instruction after the end of exception 
handling. Moreover, regardless of the existence of execution of clock stop instruction, like the 
conventional processor, after the end of exception handling, it can also set up at the time of generating 
of an exception-handling demand so that it may surely retum to the instruction C of the following 
address shown at (c) of drawing 2 , and (c) of drawing 3 . 

[0057] Therefore, it can retum to the mode suitable after the end of an exception-handling routine by 
whether clock stop instmction was executed with the processor core at the time of generating of an 
exception-handling demand. Therefore, the flexibility of a processor can be raised, attaining power- 
saving by fiinctions, such as a standby mode. 

[0058] Gestalt 2 drawing 5 of operation is the block diagram having shown the composition of the 
processor concerning the gestalt 2 of operation of this invention. However, the same sign is given to the 
same component as the processor concerning the gestalt 1 of operation shown in drawing 1 , and those 
explanation is omitted. 

[0059] Although the composition of the processor of the gestalt 2 of operation is the same as the 
composition of the processor of the gestalt 1 of operation almost, a different point is in the setting 
method of the content of maintenance to flip-flops 13 and 14, using AND circuit 17 as a gate circuit 
which performs supply/halt of Clock CLK. 

[0060] Next, operation of the processor conceming the gestaU 2 of operation of this invention is 
explained. 

[0061] Drawing 6 is the flow chart which showed operation at the time of exception-handling 
generating of the processor core 1 1 in the processor of the gestalt 2 of operation shown in drawing 5 . In 
addition, in the following explanation, explanatory drawing of drawing 2 used by explanation of the 
gestalt 1 of operation and drawing 3 is used. 



[0062] First, the processor core 1 1 in the processor of the gestalt 2 of operation shown in drawing 5 is 
performing processing of the instructions A and B of an instruction train as shown in (a) of drawing 2 
and presupposes that the exception-handling demand (interruption) occuired during processing of 
Instruction B. Processing of this instruction B is the usual processing, and suppose that it is not it 
standby processing by the clock stop instruction Z which shows clock halt mode. 
[0063] That is, while the processor core 1 1 executes Instruction A and is next processing Listruction B 
at the beginning, the case where the exception-handling detecting element 16 detects generating of an 
exception-handling demand is considered. In this case, a value "1" is set to a flip-flop 13, and Clock 
CLK is supplied to the processor core 1 1 from AND circuit 17. 

[0064] If the exception-handling detecting element 16 detects generating of an exception-handling 
demand, it will notify generating of an exception-handling demand to the clock halt control section 12 
and will notify also to the processor core 1 1 further. ' 
[0065] The clock halt control section 12 holds the value "1" of a flip-flop 13 succeedingly, after copying 
the value "1" which are the notice receptacle of generating of an exception-handling demand ** and 
the content of maintenance of a flip-flop 13 to a flip-flop 14 from the exception-handling detecting 
element 16. => & 

[0066] In parallel to this, the address of the next instruction C of the instruction B which the processor 
core 1 1 was executing at the time of exception-handling generating is set as PC as a return address by 
which the processor core 1 1 or other control circuits (not shown) return after the end of execution of an 
exception-handling routine (S602). 

[0067] Next, in Step S603, the processor core 1 1 checks the content of maintenance of a flip-flop 14 
(Step S603), and when it judges with their being values other than a value "0", i.e., a value, "1" it 
progresses to the following step 8605. And the processor core 1 1 will reset a flip-flop 14, if the' content 
of maintenance of a flip-flop 14 is checked. In this case, since a value "1" is set, the set point of a flip- 
flop 14 will not change. 

[0068] Next, after the processor core 1 1 performs an exception-handling routine and is completed at 
Step S605, It returns from an exception-handling routine, and as shown in (a) of drawing 2 , and (a) of 
drawing 3 , it performs processing of the instruction (it is the next address of the instruction B which 
was being executed at the time of generating of exception handling) C set up at Step S602. 
[0069] Thus, when the exception-handling detecting element 16 detected generating of an exception- 
handling demand and the instruction which the processor core 1 1 was executing is not the clock stop 
instruction Z, since the flip-flop 14 holds the value "1", the instruction which the processor core 1 1 at 
the time of returning after the end of an exception-handling routine executes turns into Instruction C as 
shown in (a) of drawing 2 , and (a) of drawing 3 . 

[0070] Next, the case where clock stop instruction Z whose processor core 1 1 is standby processing in 
clock hah mode is being executed at the time of generating of an exception-handling demand is 
explained. 

[0071] When the clock haU control section 12 receives the clock halt directions transmitted from the 
processor core 1 1 when the processor core 1 1 executes clock stop instruction Z namely, the clock halt 
control section 12 resets a flip-flop 13 and a flip-flop 14, and makes a value "0" hold, respectively 
[0072] When a flip-flop 13 is reset and a value "0" is held, one input of AND circuit 17 serves as a 
value "0", and the output of AND circuit 17 is fixed to a low level. Therefore, supply of the clock CLK 
to the processor core 1 1 is stopped. Thereby, it stops and operation of the processor core 1 1 goes into a 
standby state. 

[0073] In this state, the exception-handling detecting element's 16 detection of an exception-handling 
demand notifies generating of exception handling to the clock halt control section 12 (Step S601) And 
although the clock hah control section 12 sets a value "1" as a flip-flop 13, a flip-flop 14 maintains f 
control section ] a reset state (value "0") as it is at this time. 

[0074] Thereby, since a value "1" is set up, as for a flip-flop 13, Clock CLK is supplied to the processor 
core 1 1 through AND circuit 17. Thereby, the processor core 1 1 resumes operation. 
[0075] And the address of the next instniction C of the clock stop instruction Z which the processor 
core 1 1 was executing at the time of exception-handling generating is set as PC as a return address by 
which the processor core 1 1 or other control circuits (not shown) retum after the end of execution of an 



exception-handling routine (S602). 

[0076] Next, at Step S603, the processor core 1 1 checks the content of maintenance of a flip-flop 14-, 
when the content of maintenance is a value "0", it progresses to Step S604, subtracts 1 from the set 
point of PC in which the return address which is a retum place from an exception-handling routine i s 
shown, and progresses to Step S605. In addition, if the content of maintenance of a flip-flop 14 is 
checked (Step S603), the processor core 1 1 will reset a flip-flop 14, and will set up a value "1 
[0077] And since it lets AND circuit 17 pass and Clock CLK is supplied to the processor core 1 1, th.e 
processor core 1 1 performs an exception-handling routine (S605). Then, if it returns after the end of an 
exception-handling routine, the processor core 1 1 will execute the instruction Z shown in (b) of drawing 
2 , and (b) of drawing 3 according to the set point of PC. 

[0078] Thus, when the exception-handling detecting element 16 detects generating of an exception- 
handling demand, it sets. When the instruction which the processor core 1 1 was executing is the clock 
stop instruction Z, since the content of maintenance of a flip-flop 14 serves as a value "0", by control of 
the clock halt control section 12 As shown in (b) of drawing 2 , and (b) of drawing 3 , let the instruction 
which the processor core 1 1 at the time of returning after the end of an exception-handling routine 
executes be the clock stop instruction Z. 

[0079] By the way, the following processings are performed to execute the instruction C of the next 
address of the clock stop instruction Z, after retuming from an exception-handling routine, when the 
exception-handling demand to which the exception-handling detecting element 16 is supplied from tlie 
outside is detected and clock stop instruction Z whose processor core 1 1 is standby processing in clock 
halt mode is being executed. 

[0080] That is, like the case of the gestalt 1 of operation, when an exception-handling demand is 
detected, according to the kind of exception-handling demand, the exception-handling detecting element 
16 does not make the value "0" of a flip-flop 13 copy to a flip-flop 14, but controls the clock halt control 
section 12 to set a value "1" to a flip-flop 14. Thereby, since the flip-flop 14 holds the value "1" by 
judgment at Step S603 in the flow chart of drawing 6 , the flow of processing advances from Step S603 
to Step S605. 

[0081] And like the case of the form 1 of operation, the instruction which retums after the end of the 
exception-handling routine in Step S605, and the processor core 1 1 executes turns into Instruction C, as 
shown in (c) of drawing 2 , and (c) of drawing 3 . 

[0082] fiirthermore, in the above-mentioned example which performs processing of (c) and drawing 3 
of drawing 2 of (c), like the form 1 of operation According to the kind of exception-handling demand 
supplied to the exception-handling detecting element 16 from the exterior, the exception-handling 
detecting element 12 sends directions to the clock halt control section 12, and although the clock halt 
control section 12 explained the case where it controlled to set a value "1" as a flip-flop 14 this 
invention is not limited to this. 

[0083] For example, two or more kinds of clock stop instmction is prepared, desired clock stop 
instruction is inserted into the instruction train which the processor core 1 1 performs, and a processor 
1 1 controls to set a value "1" as a flip-flop 14 compulsorily according to the kind of clock stop 
instruction. By this, during execution of the clock stop instruction Z, an exception-handling demand can 
occur and it can retxim after the end of an exception-handling routine, and the instruction which the 
processor core 1 1 executes can also be set up so that it may become the instmction C shown in (c) of 
drawing 2 , and (c) of drawing 3 . 

[0084] As explained above, also in the processor of the form 2 of this operation, like the case of the 
processor of the above-mentioned form 1 of operation The state of the instruction which the processor 
core 1 1 was executing at the time of generating of an exception-handling demand That is, it recognizes 
whether when the exception-handling demand occurred, clock stop instruction Z was executed by 
checking the value of a flip-flop 14. The flexibility of a processor 1 1 can be raised being able to retum 
to the mode of a request after the end of an exception-handling routine, and attaining power-saving. 
[0085] [Effect of the Invention] As mentioned above, according to the processor of this invention, it can 
retum to the desired mode after the end of an exception-handling routine by judging whether clock stop 
instruction was executed at the time of exception-handling generating, and is effective in the ability to 
raise the flexibility of a processor. 
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